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BASIC-ABSTRACT: Turbine and compressor blades can be made by heating the 
initial blank rolling periodically, cutting into separate blanks, heating 
again, shapingjjojrning the lock.. calib rating and rolling.. To improve 
precision, stri ps of shap ecLrhomboid-cro ss-section are used as the initia l 
blank. The heating before rolling is in molten salts at 850-1150 degrees C. 
for 2.5-5 mins. Before shaping the blade proper, heating is done in two stages 
in air: first at 600-700 degrees C, for 5-10 min. and finally at 850-1 150 for 
3-5 min. 

Since there is no need for heating in an inert gas, the cost of the process is 
reduced. The specific pressure in periodic roiling is reduced by 30%, so there 
is less wear on the rolling gear. 
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Inventors: V. P. Vaganov et al . 

Applicant: Perm Motor-building plant, named after 
Ya. M. Sverdlov. 

Title in Russian of the object of the invention: 

Sposob izgotovleniya turbinnykh i kompressornykh lopatok 



means of pressure, and may be used for the manufacturing of 



METHOD FOR THE MANUFACTURING OF TURBINE 



AND COMPRESSOR BLADE 



The invention pertains to the processing of metals by 



mechanical treatment is known {l] * 

The imperfection of that method consists in the low 
quality of the products, which are produced. 

A method is also known for the manufacturing of turbine 
and compressor blades, in which method the initial billet 
(blank) is heated up, after which the periodic rolling, the 
cutting-up into separate billets, the heating prior to the 
shaping, the shaping of the blades proper {feathers] , the 
shaping of the blade footing [blade locking piece] , the 
calibration, and the final rolling is done [2] . 

However, in accordance with that method, it is not 
possible to make blades, having improved accuracy of the 
geometry of the feather [blade proper] , and besides this, the 
roll is subjected to high pressure by the metal, and an 
oxidation of the metal over the course of the heating occurs. 

It is an object of the invention to improve the 
accuracy of the product . 

In order for the said objective to be attained, a strip of 
shaped rhomboid cross-section is used as initial billet, while 

. — - 1 — _ . . ' 

the heating prior to the rolling is carried out in a melt of 
salts at a temperature of 850 to 1150°C for a period of 2.5 to 
5 minutes while prior to the shaping of the feather [the blade 
proper] , the heating is carried out in two stages in an air 



cross -section in order for billets for the blades to be 
produced provides an opportunity to distribute the loading 
along the entire cross-section, which, on its turn, brings 
abut a uniform flow of the metal, guarantees a uniform 
structure and the production of a thin edge. 

The heating of the strip in a melt of salts improves the 
wear resistance and ruggedness [fatigue strength] of the 
working surface of the tools because the melt of salts on the 
surface of the billet plays the role of the smearing compound 
(lubricant) of the rolled stock over the course of the 
rolling, and this facilitates the deformation and improves the 
mechanical properties and the homogeneity of the metal 
structure . 

The method has the following sequence of the technological 
operations . 

A shaped rhomboidal cross -section is sued, which is 
subjected to heating in a melt of salts of BaCl 2 at 850 to 
1150 G C for a period of 2.5 to 5 minutes, after which a 
periodic rolling is carried out and the division into 
individual billets is carried out. After this, the regulated 
heating of the billets in an air medium is carried out, 
involving a preliminary heating at 600 to 700° for a period of 
3 to 5 min, and a final heating at 850 to 1,150°C for a period 



its capacity as a material while in another embodiment, 
whereas a titanium alloy, BTZ-1, is used in another 
embodiment. The strips of the shaped rhomboidal cross-section 
are subjected to heating in a melt of salts of BaCl 2 for a 
period of 4 minutes, after which a periodic rolling and 
separation into individual billets is done. After this, a 
regulated heating of the billet is carried out in air medium, 
involving preheating at 600 °C for a period of 8 minutes, and a 
final heating at 900°C for a period of 4 minutes, after which 
the shaping of the feather [blade proper] and the blade '' 
footing [blade locking piece] is done. 

The use of the proposed method provides an opportunity to 
produce - after a periodic rolling is carried out - edges o f 
billets of blades, having a magnitude of 1 mm w hereas in the 
case of the prior art, an edge of the feather is produced, 
which is not less than 2.5 mm, and additional manual 
processing is carried out employing a^m etal -working finish ing . 
The proposed method leads to a considerable price reduction of 
the process because the regulated heating precludes a heating 
in an inert medium (argon) , as a result of which the proposed 

method is less labor-intensive and time-consuming. 

use* , 
The of shaped rhomboidal cross-section of the strip 

provides an opportunity to reduce by 30% the values of the 



ensures the following advantages , namely: production of thin 
edges of the billets of the feathers [blades proper] ; reduction 

of the values of the specific pressure upon the operational 
parts of the segments of the roll machining; significant price 
reduction of the process as a whole. 

CLAIMS 

Method for the manufacturing of turbine and compressor 
blades, in the case of which method the initial billet is 
heated up, a periodic rolling is carried out, cutting into 
separate billets is done, heating is carried out again, the 
feather [the blade proper] is shaped, the blade footing (blade 
locking piece] is shaped, calibration is done, and the final 

rolling is carried out, 
character i z e d in that in order for the accuracy of 
the products to be improved, strips of shaped rhomboidal 
cross- section are used as initial billet, while the heating 
prior to the rolling is carried out in a metal of salts at a 
temperature of 850 to 1,150°C for a period of 2.5 to 5 minutes, 
and prior to the shaping [profiling] of the feather [blade 
proper] , the heating is carried out in an air medium in two 
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H3o6peTeii-He '^thochtx:h k d6p^6o Mefaji- 
jios-iaBuTCHHeti ' it MD>KeT 6btTb HGnb^b3OBaH0 
H p h ; ti3f&r&BJ\ eHra Typ;6 hhhbix h kom itpoc c op 1 1 h\ x 
yion'aTOK// f : / 

MaseGTe h c nofeoC ' H3roto b ji e h ha a- ^ pftnif u bi x 
h kom n-p ec co p h ux, ji on a to k nyTeM;-ifecJ>op M.upoBa- 
; HHiH -HarpeTofi^i^ 

•ij ep h o,t. h-h eqK o h , ji ip p k a-riK-o h h ce .nocyie^yioiueir 
.m e x a h h qeefcofr : o6|) a 6 otkh [ 1 ] 'V : . 

H.e;iocTaTKOM- *3Toro cno:co6a . hbjihctc^ '-HH3.- 
Koe icaqecTBO nOJiy^aeMbix hmojihh. " ;.' ' 

H3©eeTeir t.a'K>Ke cnoco6: : ^ 
6irHHbix h; ko m ri pe c c o p h w x jioti a : T o k , n p h KOxopoM 
hcxo ah y 10 3 a totob k y H2urpaBaioT; ; . npoH3B;o;tflT 
nepHozurqecKyio . npoKaxKy, pa3pe3aioT na ot- 
r aeJibHbie aaroraRKii, HaTpesaioT nepeji .npotj)*uq.H- 
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• b; ^T6MeHH0 2^&v-&->wurt, a : hepes ti ^pft^poB^mr?; 
erf n^pa jiarp^B npoH3BOAHT B .njBa 9faria ; ^ : ^o.3- 
jxyuimn cpeiie: npeji©apHTe^bKo- -np.H^ 6(X^r' 
700° C b re^eHHe 5—40 muh H _ t5KQOT^T^rab 
npn §50— iU50° C b Te^HKe 3—5 

- . TTpHMeHeHKe' hojioch. ty'acouftor& v^ 
Horo.ceMeHHifl •jwft nojty^eaM 3arotOBO}<: ^oitarbX; 
ndiBOjT^et^p atrt p e^ei ji iijb ycHjiHH;-no.^Gi$Hy;^ 
HHio,:>if o. *b e&oio OMepeux^ irrp^BomHt k :/ paBHolMep- 
HOMy Te^eHjuQ. MeTajuia, o&ecn-e t mBaiT- no^yMe- 

H KG ;:p : aB'H0'MGpH0H . CT p y KTy p bl ^1 TQIf KH X " K [3 O M O K . 

• H^hpaB- nojio»cbi ; b pa cn : Ji : a Be'/Can eft ^ri^B btlii aet/ 

H*3 HDCOCTOfl K-OCT-b- H KO HT3 KTHy IO . .. '|BbI HOCyl jlBOG.Tb 

p;a-6aq-eH ■": ri o b e p xh oc tii HncTipyMeHTOB, ;.-th k Ka k . 
pacnvraB co/ich i-r a noBepxnocTH 3ar6t0BKn hbjt'^- 
ct»c h civta 3koh npn npoKate, a sr-o o6/i'er^aeT .le- 



617144 



/ 



10 



jxm npo(j)HJiHpaBan>je nepg h okgh« a Tej|bHyk) 

BaJIbiUTOKy. i \V ?• 

TI p .h m e p: P K a-q e^TBe to arepwaji a 3 ouhom 
.Bap:naHTe '6epyT CTajib 3)B5l7, a s ApyiroM Ba- 
pHa'HTe THta h gbw h erui a# BT3 : 1 . npjibcbi 
<})acoiiHoro p.oM6oBHwHoro ceM^HHH . ne^BepraiOT 
naTpeay b paenjiase cojieH : \Ba<Cl 2 :'b TCMeHHe 
4 muh, a 3aTeM •nepHOj.iMecKOMy npOK.c.Ty m paa- 
^eJie!mio(rHa H:kitwHftyajj:b^bi|e 3a>roTOiBKH. Hocne 
Mero OGyux , ecT,Bsn5iioT perjia^eHTHpoBa h huh Ha- 
rpea 3a»roToaoic b Bp^iyiiuHQfi cpe^e c sipeasapH- 
TCibHbiiM Ha-rp-eBOM «mp,H GOfl^ G; »b Te^et He 8 muh 
h OK-oHMareJibHOM Har.pese nfw 900° C b teneHHe 
4 ^uh, a aareM iipcxBOAHT np : o$HJ]H'poBajuie nepa 

H XJ>Op'AIQBKy 3.aMKa. [ • • ' • ; 

IlpjiMeHenHe cnooa6a iidsBOJi^eT noiny^aib 
nocJie 'jiepHGAHMecxoro npoKat-a xpoMKH 3a«rpTo- 
■bok JionaToK aejiHUHHOH 1 MM, Tfoivaa KaK iipn 
H3B€iCTHiaM -anacooe tn-ojiyHaioT KpOMKy riepa ne 
wenee 2,5 mm n iipbm®ojxkv i'arji^Heirujyio o6,pa- 
6orxy cjiecaprioi^ pyMmofi. AOBOjiKOHr 

/U<;.nn>iH cnoco6 3HawHT0b#$- ywauie^aem. 
ffipooiecc, taiK «aiK .peur^^.^^pg.p-ao^HbJH • Hai^eB 



aijcKJiio^ a ex . ji a r^es B : H HepTH^^jaii.e (a^rpBe)., 
^to ^iaeT qnoco6 'Menee Tpytioe^x-HM, / ; 

flip him eHen^ 

Ha, 3>P5p , 

crew ■ceKTDpo'B .Bajibuom^nioH ociiacrKH. 30 No 438645, kji t iB 21 H 7/Kpf97?|, 



v-M^e.CTfa:, l ,^ojj^.eH.H6' Tohkhx kj>omok 3aroTOB- 
:jc*i ! ;nep$ pOhaTKti; GHH>Kq : HHe yaeJibHbix naBjie- 
hhh Ha p.a&OHiiie. *jaiTH .c^KTopon b a ji buo bom h 0 h 
; gc'h fcTK }\ * .; 3 nay HT^vi t> h<d e y;ieiueB.neHi]e npouecca 
>3 .iie.noM. ? ; ; - • 

. O o p m y a h-3 0-6 pe re H /i 51 ? v 

G PI GO O 6 ; H3 r-OTOB -1 6 H H 51 Typ6RHBblX H k dm ii - 

peccGpHbix ■ipria%K/\-n , p^"'-" , iyKbTOp^.M- H-cxojiHyio 
3aroTOBKy HarpeBaiGT, JTpoH3Bo;u(T nepno^Me- 
CKy.K) npoKaTKy, paapeaaiot/'Ha OTaeJibHbie 3a-ro- 
tobk H| noBTapHa-HarpeiBaioiv • upp^BviBpyior ne- 
po, ■()) op m y iot 3 a m ok / KaJiftfipyipT jj npp^BO^T 
15 ckoh M.aTCJi buy jo BajibuoBKy, 0 t : i h m a 10 uCh h 

A^JIHH, B Ka^eCTBe .BCXCXriBOH;;? a>rOT.Q^ )iC^GJI b- 

h H5i HiarpeB 'ixep^i ' ^ ri^o^WpH -,: •npOBSBcS^T B 
^paenjiaB^-cptn^^ C^^eHHe^ 
2,5 -?5 muh,; a ; iiep€>t : n P<N?M h po b a h w g ^^^ijap . 
^a^pep ™og2Bp45jjj B^Ejk- e^ra^a b ^oiiyaifjiori^ 
^^^^ -^iy^nh^ 
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op e;xe: ; ,ii.R.e ^Baj)ji fpJi l-ho ^npi^&ftQ- 



iMPafe-.-^' CCGP 



GGGP 



ZlaMHbiii .cuocofi no r.])aiBHeHHio. .j^^&cxHbi-,^ X 'V^jranqcpe. CB^Te'JiKi-BO 
cnaco6aM'H a6ecneMHBaeT <rjieAy^.p| *p^>l - ^ s ^ ^ 4 8^&1\ MMj^2 1 K'3m, ]974. 




